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Introduction

The main criterion for assessment of the potential public health risk of recreational waters in Wyoming is
the density of fecal-indicator bacteria in the water column. Currently, the Wyoming Department of
Environmental Quality, Water Quality Division (WDEQ/WQD) uses fecal-coliform bacteria as the indicator
organisms for assessment of whether recreational uses are maintained in Wyoming’s ambient waters
(WDEQ/WQD, 2001). WDEQ/WQD proposes to change the indicator organism from fecal-coliform
bacteriato Escherichia coli (E. coli) during the next triennial review of the State of Wyoming’s water quality
standards. Recognizing thatimplementation of the revised recreational standard will require adoption of an
appropriate method(s) to determine E. coli densities, WDEQ/WQD initiated field trials in 2003 to evaluate
the performance of two widely recognized and accepted methods for the enumeration of £. coli in ambient
and effluent waters of eastern Wyoming. The two procedures: Modified mTEC agar and IDEXX’s Colilert”,
have been adopted as standard methods for monitoring recreational water quality by the United States

Environmental Protection Agency (USEPA, 2003).

The Modified mTEC agar procedure is a membrane filtration (MF) method, which produces quantifiable
results in 24 hours, provides a direct enumeration of E. coli densities, and has been adopted by other state
and federal agencies as the enumeration method of choice for E. coli. The other method, Colilert®, is a
relatively recent most probable number (MPN) procedure that produces results in 24 hours and provides
enumerations of E. coli densities via interpolation from MPN probability tables. Though results are
interpolated, studies have shown that the Colilert” produces results equivalent to those derived from most

standard MF methods (Budnick etal., 2001; Cowburn et al., 1994; Eckner, 1998; and Edberg et al., 1989).

Specific objectives of this study were to: 1) address whether results derived from the Colilert” and Modified
mTEC methods are comparable for the enumeration of E. coli over a broad range of densities in waters of
eastern Wyoming; and, 2) compare results from the Colilert” and Modified mTEC methods to those of the
M-FC fecal-coliform bacteria method currently used by the WDEQ/WQD.



Methods

Waterbodies in eastern Wyoming that were part of the pre-planned WDEQ/WQD 2003 monitoring schedule
for E. coli and fecal-coliform bacteria were used as sample sites for this study. Colilert” (N=93), Modified
mTEC (N=64), and M-FC (N=94) samples were collected from 28 sites between May and October 2003
(Table 1). Twenty-three of these sites were sampled in ambient recreational waters while the remaining five
sites were effluent samples collected from municipal wastewater treatment facilities (Table 1). Though the
primary focus of the study was focused on ambient waters, the inclusion of effluent samples from municipal
wastewater treatment facilities allowed for the evaluation of fecal-indicator bacteria over a wider range of

densities.

Samples were collected with the use of 125 milliliter (mL) Whirl-Pak” bags using standard bacteria
collection methods (WDEQ/WQD, 2001a). To obtain sufficient sample volumes for this study, samples
were collected in multiple Whirl-Pak” bags at each station for each sample collection period. All samples
were preserved on ice and processed at the WDEQ/WQD Water Quality Laboratory in Cheyenne, WY within
6 hours of collection (WDEQ/WQD, 2001a).

Processing and incubation of plated Modified mTEC agar plates followed procedures recommended by
USEPA (2000). Processing and incubation of plated M-FC agar plates followed standard WDEQ/WQD
procedures (WDEQ/WQD, 2001a). Bacterial colonies on Modified mTEC and M-FC agar plates were
enumerated according to methods adopted by WDEQ/WQD (2001a). Processing, incubation, and

®

enumeration of samples for the Colilert” method followed recommended procedures as described by the

manufacturer IDEXX (2001). Results from all methods are reported as colonies per 100 mL (col/100 mL).

Non-parametric statistical methods were used to test for correlations and statistical differences between
method types. Non-parametric tests were used because fecal-indicator bacteria data were not normally
distributed. Wilcoxon’s paired rank sample test was used to determine whether results between methods
were significantly different. Spearman’s rank correlation procedure was used to measure the association and
magnitude of the relation between methods. In all tests, a P-value of 0.05 was employed and all analyses
were conducted using STATISTICA Version 6 (Statsoft, 2001).

Results

Escherichia coli densities among all sites, as determined from both Colilert® and Modified mTEC methods,

ranged from 1 to 35,000 col/100 mL (Table 2). Fecal-coliform densities among all sites, as determined by



the M-FC method, ranged from 1 to 56,000 col/100 mL. The maximum densities for both E. coli and fecal-
coliform bacteria were primarily found in samples collected from municipal wastewater effluents and urban

stream reaches.

The median E. coli density among samples where both Colilert® and Modified mTEC methods were applied
was 19 col/100 mL for each method. Among samples where Colilert” and M-FC methods were applied, the
median density for E. coli and fecal-coliform bacteria were 26 and 19 col/100 mL, respectively. Similarly,
among samples where both Modified mTEC and M-FC methods were applied, the median density for E. coli

and fecal-coliform bacteria were 29 and 39 col/100 mL, respectively.

Spearman rank correlation coefficients were significant (P<0.05) among all methods. Correlation
coefficients between methods were 0.956 for Modified mTEC and M-FC (Figure 1), 0.923 for Colilert” and
M-FC (Figure 2), and 0.952 for Colilert® and Modified mTEC (Figure 3).

The Wilcoxon paired rank sample test indicated no significant difference (P=0.579) in E. coli enumerations
between Colilert” and Modified mTEC methods. Comparison of M-FC fecal-coliform and Colilert® E. coli
enumerations were not significant (P = 0.503), though Colilert® did provide slightly higher median
enumerations of £. colirelative to fecal-coliform bacteria. The comparison in fecal-indicator enumerations
between the Modified mTEC and M-FC methods was found to be significant (P = 0.005). The significant

difference was due to greater enumerations of fecal-coliform relative to E. coli.

Discussion

Comparison of M-FC enumerations to those of Colilert* and Modified mTEC

Spearman’s rank correlation revealed strong significant correlations between fecal-coliform and E. coli
methods. One would expect significant, positive correlations between the M-FC and two E. coli enumeration
methods due to the factthat £. coliis a subset of fecal-coliform. However, strong correlations between fecal-
coliform and E. coli densities derived from pooled datasets do not necessarily ensure that the relationship
will be the same for individual streams, due in partto differences in sources of fecal-indicator bacteria (Clark
and Gamper, 2003).

The Wilcoxon paired rank sample test produced somewhat conflicting results when bacteria densities
between the two E. coli enumeration tests and the M-FC procedure were compared. This study found that
in the comparison of M-FC and Modified mTEC methods, fecal-coliform densities were significantly greater

than those of E. coli. However, densities of E. coli were not significantly different compared to fecal-



coliform in the comparison of M-FC and Colilert® methods.

Though it was assumed the comparison between the Modified mTEC and M-FC methods would yield a
similar result, the significantly greater fecal-coliform to E. coli densities between the aforementioned two

methods may be due to several factors.

Initially it was thought that the number of paired samples used in each method comparison could account
for the differences in significance between the two method comparisons. Specifically, 84 paired samples
were used in the comparison of the Colilert® and M-FC methods, versus 57 paired samples used in the
Modified mTEC and M-FC comparison. Of the samples used in each comparison, 47 were common to both.
Wilcoxon paired rank sample tests performed on the Modified mTEC/M-FC and Colilert®/M-FC
comparisons using only the 47 paired samples common among all methods yielded similar results. Another
reason for the differences may be the use of bacteria enumerations based on extrapolations from fractional
plate counts. Some samples with appreciably high numbers of fecal-coliform bacteria were enumerated
based on ': or Y plate counts. In other words, the plated bacteria colonies were so numerous, that
identification of all individual colonies for the entire agar plate was difficult. Therefore, the % or V4 section
of the plate where individual colonies were the easiest to identify were enumerated. Counts from these plate
sections were then multiplied by the appropriate multiplier (i.e., 2 for the % plate count, 4 for the % plate
count) to arrive at the final enumeration for the entire plate. The distribution of bacteria colonies across the
agar plate is usually non-uniform, thus total bacteria counts may vary considerably for an individual plate
depending on what Y5 or %4 section of the plate is chosen for the enumeration. In hindsight, the use of smaller
sample volumes or dilutions would have eliminated the need for fractional plate counts and may have

resulted in more similar results between the Modified mTEC and M-FC methods.

The significant difference in enumerations between the Modified mTEC and M-FC methods may also be due
to reasons inherently associated with MF methods. According to Budnick etal., (2001) as well as experience
within WDEQ/WQD, inaccurate counts from MF methods could result from the individual or combined
effects of these and other factors: variations in filter quality; filtering of highly turbid samples (which
characterized several samples used in this study) can concentrate inorganic and organic particulate matter
on the filter surface making identification of colonies difficult; and/or insufficient rinsing of the aliquot
sample chambers during filtration. Eaton et al., (1998) also states that low bacteria enumerations obtained
from MF methods may be caused by the presence of high numbers of non-coliforms or toxic substances in
the sample. Interference from non-coliforms do not appear to influence Colilert” results since the media
contains two nutrient-indicators that are metabolized by coliform enzymes, which are absent in most non-

coliform organisms (IDEXX, 2001). The few non-coliforms that do produce these enzymes are selectively



suppressed by Colilert’s” specifically formulated media (IDEXX, 2001).

Comparison of Modified mTEC and Colilert”

Analysis of bacteria data indicated that no significant difference existed in the E. coli enumeration results
between the Modified mTEC and Colilert® methods. In addition, mean and median bacteria densities
between the two results were essentially equal. Both the Modified mTEC and Colilert® methods provided
statistically equivalent performances in this field trial study. Furthermore, correlation coefficients show a
strong significant relationship between Modified mTEC and Colilert®. These results suggest that either
method could confidently be used to enumerate E. coli densities in treated sewage and ambient surface

waters.

Although both E. coli enumeration methods tested in this study were found to provide equivalent and
accurate enumerations when a sufficient number of aliquots per sample were processed, the Colilert” method
had several advantages in processing and equipment requirements compared to the Modified mTEC method.
One of the greatest advantages of Colilert” is that samples are processed in a fraction of the time it takes to
process samples using the Modified mTEC method. Secondly, although the Colilert” trays require
significantly more incubator space compared to the Modified mTEC plates, the single incubation temperature
eliminates the need for two incubators required for the Modified mTEC method. Third, many of the
processing steps and limitations of MF methods described previously are removed and/or do not influence
final results with the Colilert” method. Many of these advantage comparisons support observations made

by Budnick et al., (2001), Ostensvik (2000), and Eckner (1998).
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Table 1. Descriptive information for WDEQ/WQD sample sites, May-October 2003. NOTE: WW TF equates to a

waste-water treatment facility.

SITE HAME

LEGAL LOCATION

City of Cazper WY WWTF Ot fall 0011

MY of Sec. 2, T33N, BT

City of Douglas, Wy W TF Qutfall 001

SWWHE of Sec. 3, T320N, RYTW

City of Laramie, WY WWTF Cutfall 001

MY of Sec. 16, T1BM, RY3vW

Cityy of Whestland, W OWATE Outfall 001

SWWHE of Sec. 1, T240, RESWY

Cravy Creek at Martin Luther King Jr. Park, City of Cheyenne WY

FiARLY of Sec. 6, T13M, REEW

Craovy Creek at Marrie &venue, City of Cheyenne WY

MWSE of Sec. 3, T13MN, REGWY

Dry Creek at College Drive, City of Cheyenne, WY

sy of Sec. 26, T140M, REGYY

Dry Creek at Dell Range Boulevard, City of Cheyenne, WY

MY of Sec. 29, T140M, REGWY

Laramie River above City of Laramie W WAWWTF Cutfall 004

MY of Sec. 16, T1BM, RY3W

Laramie River below City of Laramie WY WAWWTF Cutfall 004

MY of Sec. 16, T1E6M, RY3W

Medicine Bow River above City of Medicine Bow WY WWATF Ot fall 001

SEMA of Sec. 5, T22M, RTSW

Middle Crowe Creek above US Forest Service Road 700

SESW of Sec. 14, T14M BT

Minnichaha Lake st Holiday Park in Cheyenne, W

MESWY of Sec. 32, T14M REGNY

M. Branch Crow Creek above Upper Marth Crowe Reservair

SEME of Sec. 25, T13M, R71W

M. Branch Crow Creek above W™ Highweay 210

MEME of Sec. 32, T13M, RT1W

M. Branch Crow Creek belowy UE Forest Service Road 701

MWIY of Sec. 54, TTSM, RV

Marth Platte River above City of Casper WY OWWWTE Qutfall 001

MY of Sec. 2, T33N, BT

Marth Platte River above City of Douglas, W OWWITF Outfall 001

SWWHE of Sec. 3, T320N, RYTW

Marth Platte River above Towwn of Guernzsey W OWWNTE Outtall 001

MWSE Sec. 2, T27H, REEW

Marth Platte River below City of Cazper, WY OWAWWTE Qutfall 001

MY of Sec. 2, T33N, BT

Marth Platte River belovy City of Dauglas, W WWTF Outfall 001

SWHE of Sec. 3, TI2N, RYTWY

Rawhide Creek above Town of Lingle, Wy O WAWWTE Outtall 001

MARE of Sec. 29, T250M, RE2NY

Rawhide Creek helowy Towwn of Lingle, W OWAWTE Outfall 001

MARIE of Sec. 29, T250, RE2Y

=, Branch Crow Creek above Upper Marth Crowe Reseryvair

SEME of Sec. 36, T13M, RT1W

5. Branch Crowy Creek below W Highway 210

FWWHE of Sec. 3, T140, BTV

Towen of Lingle, Wy WAWTF Outfall 001

MWRE of Sec. 29, T25M, REAN

Wheatland Creek above City of Wheatland W WaWWTF Cutfall 001

SWWHE of Sec. 1, T240, RESWY

Wheatland Creek below City of Wheatland W WWTE Cutfall 001

SWME of Sec. 1, T240, RESWY




Table 2. Fecal-indicator bacteria results for WDEQ/W QD sample sites, May-October 2003. NOTE: col/100 mL
equates to colonies per 100 milliliters and WW TF equates to a waste-water treatment facility.

Fecal Calform | E.celi EE:'-ngrft
m-FC media [mTEC agar Ma diz
BTE TIME calA00m L |eolM00 mL
SAMPLED | 54 M PLED SITE ML ME eelA00 m L
51352003 1224 Crow Creek at Martin Luther King Jr. Fark, City of Cheyenne, WY 10 14 15
511352003 1240 Crow Creek at Morre Awenue, City of Cheyenne , W0 2 12 34
5M<452003 114545 luiddle Crow Creek abowe U5 Fore st Service Road 700 & ] 3
501452003 1020 M. Branch Crow Creek abowe Upper Morth Crow Reserwoir 2 1 3
501452003 IEE ] M. Branch Crow Creek abowe W™ Hghw ay2 10 1 2 2z
5M<452003 045 M. Branch Crow Creek below U%5 Forest Service Road 701 2 1 1
501452003 11246 5. Branch Crow Creek abowe Upper Morth Crow Reserwoi 1 1 1
501452003 0934 5. Branch Crow Creek below W™ Hghway2 10 1 1 1
502002003 1142 Crow Creek at Martin Lather King Jr. Park, City of Cheyenne, WY ET] 1] 56
502002003 12045 Crow Creek at Morre Awenue, City of Cheyenne , W0 228 a0 93
502042003 1110 luiddle Crow Creek abowe U5 Fore st Service Road 700 3 : 4
502002003 0953 M. Branch Crow Creek abowe Upper Morth Crow Reserwoir h : G
502002003 IEE ] M. Branch Crow Creek abowe W™ Hghw ay2 10 £ 5 a
502042003 0ans M. Branch Crow Creek below U%5 Forest Service Road 701 17 11 12
552002003 0905 M. Branch Crow Creek below US Forest Service Foad 701 14 3 Ml
502002003 1042 5. Branch Crow Creek abowe Upper Morth Crow Feserwoir 5 1 1
502042003 0923 5. Branch Crow Creek below WY Hghw ay2 10 2 1 1
502202003 0940 Crow Creek at Martin Luther King Jr. Park, City of Cheyenne, W'Y 345 42 45
552202003 0925 Crow Creek at Morde Awenoe, City of Cheyenne , WY 163 140 g2
512752003 12046 Crow Creek at Martin Luther King Jr. Park, City of Cheyenne, W'Y a1} o 1748
502752003 114546 Crow Creek at Morre Awenue, City of Cheyenne , W0 130 63 57
55272003 1100 hiddle Crow Creek abowe 15 Fore st Service Road 700 1A 13 12
512752003 1027 M. Branch Crow Creek abowe Upper Morth Crow Reserwoir 10 1] b}
502752003 IEE ] M. Branch Crow Creek abowe W™ Hghw ay2 10 15 21 15
Af2752003 oaoo M. Branch Crow Creek below U%S Forest Service Road 701 14 | 12
ALAT 2003 0a0o0 M. Branch Crow Creek below U5 Forest Service Road 701 14 fi 11
50272003 IR ] 5. Branch Crow Creek abowve Upper Morth Crow Feserwoir T 3 14
Af2752003 0a14 5. Branch Crow Creek below WY Hghw ay2 10 a 10 3
632003 12246 Crow Creek at Martin Luther King Jr. Park, City of Cheyenne, WY 114 T4 118
652003 1215 Crow Creek at Morde Awenoe, City of Cheyenne , WY 230 150 147
6.3 2003 1100 hiddle Crow Creek abowe 15 Fore st Service Foad 700 i 3 12
5.3 2003 1027 M. Branch Crow Creek abowve Upper Morth Crow Feserwoir 11 1] 10
632003 IEE L] M. Branch Crow Creek abowe W™ Hghw a2 10 it} 14 24
6.3 2003 0905 M. Branch Crow Creek below U5 Forest Service Road 701 23 3 32
5.3 2003 IR ] 5. Branch Crow Creek abowe Upper Morth Crow Feserwoir T 15 21
632003 0945 5. Branch Crow Creek abowve Upper Morth Crow Reserwoir 16 22 14
532003 0a145 5. Branch Crow Creek below W™ Hghway2 10 12 13 11
642003 nazo Crow Creek at Martin Luther King Jr. Park, City of Cheyenne, W'Y M oo G
642003 na1o Crow Creek at Morfe Auwenue, City of Cheyenne , WY Ml 1300 G
642003 [ Ory Creek at Colege Drive, Cityof Chewyvenne, WY [ ] 000 2420
642003 0834 linnizhaha Lake at Holiday Park in Cheyenne, WY ¢ ] 18 16
GA02003 1050 hiddle Crow Creek abowe 15 Fore st Service Road 700 4 Ml 12
GA02003 1014 M. Branch Crow Creek abowve Upper Morth Crow Feserwoir T 1 11
GM02003 0830 M. Branch Crow Creek abowe W™ Hghw a2 10 42 22 32
GA02003 0850 M. Branch Crow Creek below U5 Forest Service Road 701 33 20 32
GA052003 0934 5. Branch Crow Creek abowve Upper Morth Crow Feserwoir 26 M 149
GA10/2003 Ao s 5. Branch Crow Creek below WY Hghway2 10 10 Ml q
G1252003 1000 Crow Creek at Martin Luther King Jr. Park, City of Cheyenne, W'Y Ml 163 361
G/M202003 0950 Crow Creek at Morde Awenoe, City of Cheyenne , WY Ml 264 276
GA12/2003 09345 Ory Creek at Colege Drive, Cityof Cheyenne, WY 1200 510 980
GA1252003 0azs Ory Creek at Del Fange Boukward , City of Che yenne, WY Ml 107 a1
BT 2003 1040 City of Wheatand , WY WANTF Dutfal 001 240 170 Ml
G700 1050 ‘heatland Creek abowe Ciy of Wheatand , W0 WAWTE Outfal 001 TEIT 3091 Ml
GAT 2003 1130 heatland Creek balow City of WMheatand , W WANTF Duotfal 001 43637 2017 Ml
G/1852003 1110 Marth Aatte Fiwer abowe Tow noof Guernsey, WYY WANTF Outfal 001 42 47 Ml
M- Mot measured




Table 2 (cont.). Fecal-indicator bacteria results for WDEQ/WQD sample sites, May-October 2003. NOTE: col/100
mL equates to colonies per 100 milliliters and WW TF equates to a waste-water treatment facility.

Feca Coliform| E. eoli ED:E;
DATE TIME m-FC media |mTBCagar Madiz
SAMPLED | SAMPLED ST ENAME sl AL el M0 mL g L
FIEA003 0950 City of Laramie, Wiy MMUTF O all oo 40 40 Ml
T3 050 Lar armie Riwer ab owe City of Laramie, Wty WAWTE Dutf al 001 207 192 Mhl
FLsle ] 1105 Lar armie Riwer below City of Lararmie, Wt WAITE Dutfal 001 200 130 Hil
FIE00s 10495 F.an hide Credd abowe Tow noof Lingle, Wity WA TF Outfal 004 370 460 435
Faz00s 055 R hide Credd belan Tow noof Lingle, Wty Wt TE Outfal 004 GES 40 1
FIREA00E ] Torw nof Lingle, Wity M TF O all oo 5000 2E000 220
FH0003 1240 Plecicin e Biow Rive rabow e Cilg of Me dicine B ow W wWTF O all 00 230 170 112
FHO2003 12410 Medicine Bow Rivera bove Cilg of Me dicine B ow, W WTF Oudall 00 270 160 Hhd
SS003 12496 hiddle Crowe Creesh abowve US Forest Service Road 700 190 i 130
iy trpmnln] 1205 M. Branch Crom Cres abowe Lpp er North Croee Res ane oir =] 115 114
Q003 005 N. Branch Craim Creeh above W™ Higheo gy 210 25 jluln] 133
BE00s 1020 M. Branch Crow Credd below US Forest Service Foad 701 900 270 240
Qa0 1120 5. Branch Craiw Creeh abowve Upper Morth Cron Res envair < M 3
Sa003 050 5. Branch Crom Creh below W5 Higheo gy 210 ¥ 4 11
Q003 1125 fuid dle Crowve Cree abowve US Farest Service Road 700 40 M 513
S a00s 050 M. Branch Craw Creek abowve Upper Morth Crom Res en oir =1} i j=.a]
D003 1SR ] M. Branch Cram Creh above WM Higheo gy 210 100 FHhd o5
eIy t= ] L=lc ] N. Branch Crom Cresh belw S Forest Service Road 701 300 Ml 4240
Sa003 1040 5. Branch Crom Creeh above Upper Morth Sron Res env oir 14 i 11
Q003 245 5. Branch Craw Creeh below W™ Higheo gy 2410 22 M 3
jehuchr i) 100 iddle Crowe Creek above US Forest Service Road 700 105 il j=x]
QU003 1100 fvid dle Crowve Cree abowe US Farest Service Road 700 101 b 116
QU003 1020 M. Branch Craw Creek above Upper Morth Crom Res en oir junl i ]
QL3003 Ca0s M. Branch Cram Cred above W™ Higheo gy 210 =5 i [=.a]
el uuc] 0915 M. Branch Crom Cred belw S Forest Service Road 701 TET Mhd 0
QU003 ikn] 5. Branch Craw Creek abowve Upper Morth Crom Res en oir u] i z
QR0 225 5. Branch Cram Creeh below W™ Highe gy 2410 14 M jl=]
jenpr i) 1200 iddle Crowe Creek abowve US Forest Service Road 700 290 il 33
e n] 1125 M. Branch Crom Cres abowe Lpp er North Croee Res ane oir &5 Hhd r
QU003 1040 M. Branch Craw Cresh above W™ Higho gy 210 40 M H
Rty NN 102 M. Branch Crow Credd below US Forest Service Road 701 00 b 579
QiA003 0 5. Branch Craw Creek abowve Upper Morth Crom Res env oir g M 1
Qi2R003 1030 5. Branch Craw Creeh below W™ Higheo gy 210 g i 11
B 003 1106 fvid dle Crowy Cred abowe US Forest Service Road 700 253 Hhd 214
e ] 1020 N. Branch Cram Creek above Upper Morth Cron Res en oir 195 MHh 2492
o] 240 M. Branch Cram Creh above WM Higheo gy 210 7o FHhd M7
el nnc] 090 M. Branch Crom Cred belw S Forest Service Road 701 7 Mhd 579
e n N ] L=kn] 5. Branch Craw Cred above Upper Morth Crom Res envoir < M 1
el s hpmnn ] = 5. Branch Craw Creeh below W™ Higheo gy 2410 12 b g
A0MLA00S 1315 City of Douglas , Wiy MAWTE Ot alloo - 250 il JEiEE]
A0M L0003 1125 City of Casper, W MAVTE Outfall 001 F2E00 Hha =220
0003 1120 MNorth Flatte River abowe City of Cas per, WM™ ANTE Ot allo01 37 MHh =
0ML2002 1310 Morth Flatte River above City of Douglas, Wt WtiTE Dutf all 001 7 MHhl 11
A0M L0003 110 MNorth Flatte River baluw City of Cas per, WS WIWTE O all oo jitck) Mhd jImas]
0M L0003 110 Morth Flatte River belo City of Cas per, W WIWTE Ok all oo Ml i 1244
A0M L2003 1305 Morth Flatte River balbow City of Douglas, W WATE Dot all 001 17 Hhd ]
A0 L0003 1305 Morth Flatte River bakow City of Douglas, Wy WhinmE Dt all 00 3 Fhl 0
M- Mot measured
o - YWalue not usedin compar ative anakys & .




Figure 1. Modified mTEC and M-FC correlation plot, May-October 2003
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Figure 2. Colilert” and M-FC correlation plot, May-October 2003.
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Figure 3. Colilert” and Modified mTEC correlation plot, May-October 2003.
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